Abstract: Pesticides used against agricultural pest and ecto-parasite in animals may also induce injurious effect in humans, pets, aquatic animals, beneficial insects and fish due to industrial and agricultural run-off. The aim of the present study was to determine and compare the toxicity of two different pesticides viz. Profenofos an organophosphate and Cypermethrin a synthetic parathyroid on zebrafish, Danio rerio. These two pesticides are commonly used in agricultural practices. Mature male and female zebrafish were randomly selected and exposed to both the pesticides. The mortality rate of zebrafish was monitored under laboratory conditions for the time period of 24, 48, 72 and 96-h. Data obtained from the toxicity test were evaluated using by the Stat plus ® 2009 computer program. The 96-h LC 50 of profenofos is 0.388µg/l and for cypermethrin 0.018 µg/l. It was found that cypermethrin is more toxic to zebrafish as compared to profenofos. Zebrafish can be used as bioindicator to assess the pesticidal pollution in aquatic environment.
INTRODUCTION
The living world is heavily dependent on chemicals (natural and synthetic) due to increasing demand of food for the fast growing population. This led to substantial production and application of agrochemicals viz; pesticides and biofertilizers. Among anthropogenic contaminants, pesticides are widely detected in freshwater and marine ecosystems. These chemicals are sprayed in the agricultural fields and enter the water bodies [ ]. Use of pesticides have become a necessary in developing countries like India where it is estimated that approximately 30% of its crop yield are lost due to pest attack each year [ ].
Pesticides constitute the major potential environmental hazard to humans and other animals as these are present and concentrated in the food chain. The organophosphates are modern synthetic insecticide and are potent neurotoxic molecules[ ], which is commonly used in the Mediterranean area to treat a variety of agricultural pests[ ]. The risk that a pesticide poses to the surrounding environment depends on its toxicity to fish and other organisms and their exposure to the pesticide with high effect, wide in variety rapid degradation and low toxic residues, such pesticides are widely used in India to agricultural purpose. Poisoning / toxicity are categorized as either acute or chronic and the determination of the median lethal concentration (LC 50 ) is considered to be the preliminary step for studies into the extent of acute or chronic toxicity. The short term toxicity of a chemical either natural or synthetic is measured using LC 50 values. An LC 50 is a measure of how much the product is required to kill 50% of the test population over a period of time[ ]. Different pesticides, however, have different LC 50 values in different organisms[ ]. Fish and aquatic animals, as non-targeted species are exposed to pesticides in three primary ways-direct absorption through the body surface (skin), through the gill in the process of breathing and through the feeding in the process of drinking or feeding on pesticide contaminated prey[ ].
Profenofos is a well known organophosphate pesticide has been in agricultural use over the last few decades for controlling pest of paddy, cotton, tobacco, sugarcane and vegetables plants. It Further, small body size reduced the supplies required and costs to conduct experiment and also zebrafish can easily reproduce in laboratory and observe its complete life cycles and different stages can easily be observed for the experimental and developmental studies.
The present study was carried out to determine and compare the acute toxicities of two pesticides; profenofos and cypermethrin to establish relationship between toxicity of two different classes of pesticides i.e. organophosphate and synthetic pyrethroid.
MATERIALS AND METHODS
Zebrafish, Danio rerio were reported from Uttar Pradesh[ ] Zebrafish were collected from the local ponds, stocked and acclimatized for a time period of 10-15 days under the laboratory conditions in glass aquaria containing de-chlorinated water. The water of the aquarium was aerated continuously through stone diffusers connected to a mechanical air compressor. Water temperature maintained between 25 ± 2 and the pH was maintained between 6.6 and 8.5. Fish were fed twice daily alternately with raw chopped goat liver, brine shrimps, spirulina, tubifex worm and blood worm fish food purchased from local markets.
For the toxicity test, Zebrafish, Danio rerio of similar age group, maturity and adultness were procured from the laboratory breed general culture. Toxicity test were performed in laboratory to determine 24 
Mortalities of Zebrafish were recorded for different concentrations. After every 24-h up to 96-h the water was changed. A fish was considered dead when its gill movements ceased and it did not respond to gentle prodding. Dead fish were removed from the aquaria to avoid deterioration. Profenofos and cypermethrin was purchased from the local market. 
RESULTS AND DISCUSSION
After the exposure of both the pesticides, the zebrafish showed behavioral changes, they aggregated at one corner of the aquarium, resting at the bottom and frequently come to the surface followed by the heavy breathing with stronger opercular movement loss of equilibrium. Also, over secretions of mucus was observed from the body surface. Their body colour also darkened, pectoral and pelvic fins got expended and the fish rolled vertically prior to death. However, the behavioral changes were more prominent for cypermethrin than that of profenofos.
The results of the toxic effects are illustrated in table 1. It is evident that the LC 50 values decreases, with the increase in exposure period. It means that the toxicity of these pesticides increases with the increase in time period. In other words, the mortality of fish was concentration as well as time dependent. From the given table, it is also evident that cypermethrin is more toxic than profenofos. The concentration of cypermethrin required for killing the fish is lower than that of the concentration of profenofos. It was observed that during the exposure of cypermethrin, the LC 50 value after 24-h was 0.0493 g/l which decreased to 0.0187 g/l after 96-h of exposure. On the other hand, the 24-h LC 50 value of profenofos was 0.5472 g/l which decreased to 0.388 g/l after 96-h of exposure. The 96-h LC 50 of cypermethrin is 0.0188 g/l whereas for profenofos is much higher 0.388 g/l. which indicates the less toxic nature of organophosphate than the synthetic pyrethroid on the fish. Hence, both the pesticides showed dose as well as time-dependent action. 50 values of the pesticides showed a significant (p<0.05) negative correlation with exposure time. The chi-square values were not significant, indicating that the fish population used in the experiment was homogeneous.
Behavioral changes were observed in the fishes after pesticide exposure. On the otherhand the control fish were active for feeding and alert to the slightest disturbance with their well synchronized movements. The effects of pesticide intoxication were observed as suffocation, restlessness, loss of equilibrium and erratic swimming. Behavioral responses represent an integrated response of fish species to toxicant stress[ ]. Changes in spontaneous locomotor activity and respiratory responses are sensitive behavioral indicators of sublethal exposure in fish[ ]. Behavior provides a unique perspective linkage the physiology and ecology of an organism and its environment. The effects of intoxication with profenofos presented as erratic swimming, hyperexcitability, discoloration of the skin and secretion of mucus in the body and the gills, leading eventually to death.
Profenofos, a well known organophosphate pesticide has been in agricultural use for controlling pests all over the world. It is classified as a moderately hazardous (Toxicity class II) pesticide by the World Health Organisation (WHO) and it has a moderate order of acute toxicity following oral and dermal administration. Profenofos is extremely toxic to fishes. The acute toxic action of profenofos is the inhibition of the Acetylcholin Esterase (AChE) activity resulting in neuro toxicity to aquatic vertebrates and also humans. In the result of the present study 24-h and 96-h LC 50 value of profenofos for zebrafish were 0.548 g/l and 0.388 g/l respectively. The acute toxicity of profenofos to Channa punctuates was observed as 2.68 g/l and the effects of intoxication with profenofos presented as erratic swimming, hyperexcitability, discoloration of the skin and secretion of mucus from the body and the gills, leading eventually to death[ ]. ]. Thus, it is widely used in agricultural applications, making it one of the most common pollutants in aquatic ecosystems. Cypermethrin causes neurotoxicity by interacting with sodium channel in the nervous system, which slows down both the activation and inactivation properties of the channels, leading to hyperexcitation[ ]. Lipophilicity of pyrethroids indicates that they have high rate of gill absorption, which could be a contributing factor in the sensitivity of fish to aqueous pyrethroid exposures[ ]. In addition, these pesticides may cause many physiological and biochemical changes in freshwater organism by influencing the activities of several enzymes[ ]. During the present study we concluded that the zebrafish can be used as bioindicator to assess the pesticidal pollution in aquatic environment very sensitive to low level of cypermethrin than the profenofos in aquatic environment and significantly affect its population. Therefore, these pesticides should be used with great caution and in a sustainable way so that it may not be hazardous to aquatic environment and human beings. Moreover, extensive investigation should be done for their safe use in aquaculture.
